Amelioration of cognitive impairments induced by GABA hypofunction in the male rat prefrontal cortex by direct and indirect dopamine D1 agonists SKF-81297 and d-Govadine.
Deficits in prefrontal cortex (PFC) GABAergic neurotransmission are linked to cognitive impairments seen in schizophrenia and other disorders, and pharmacological reduction of PFC GABAA transmission disrupts processes including working and spatial memory. This provides an opportunity to examine whether compounds capable of neutralizing GABAergic dysfunction may ameliorate these cognitive deficits. PFC dopamine (DA) D1 receptor activation enhances GABA transmission, raising the possibly that direct or indirect agonists of DA D1 receptors would be effective in reversing working memory and other forms of cognitive deficits. To test this, male rats were pre-treated with two drugs that augment PFC D1 signalling before PFC infusion of the GABAA antagonist, bicuculline (50 ng) and assessment of spatial working and reference memory function. A moderate dose of the full D1 agonist SKF-81297 (0.1 mg/kg) completely reversed PFC GABA hypofunction-induced working memory deficits assessed in an delayed-response task, whereas lower and higher doses (0.05 and 0.3 mg/kg respectively) were associated with mild improvements or deleterious effects. Treatment with the tetrahydroprotoberberine d-govadine (0.5 or 1.0 mg/kg), a synthetic compound known to enhance DA release selectively in the PFC, also significantly improved delayed-response working memory function induced by PFC GABAA antagonism. Furthermore, administration of the optimal dose of both drugs led to a partial rescue of PFC GABA hypofunction-induced reference and short-term spatial memory impairments assessed on a radial maze task. These findings suggest that modulation of PFC DA signalling via actions on the DA D1 receptor represents a promising therapeutic strategy for working memory and other cognitive impairments observed in psychiatric disorders, including those with causes that extend beyond DA dysfunction.